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(54) K!McD=feai] 3j«U-T-i';J'^'5>K©S3fi*tt 

(57) iwm 

/I'^'S^K (L-PGA) ^fd±^'J-r-D. L-^^ 

yi'^' 5 ( PG A ) ( p g s 

B. pgsc, pgsA) im\>^fzimtm±t:imi- 

t&. *««icPGASr^-ri,;i:«^v^saa±!i«!i 

^S?^T1i. 1M*<0#IS«co^»ffifcJtlgLT. PGA 

mizmi>nbstbimT^i>. 



(2) M2 001-17182 (P2001-lsA) 



o%iy±<offliHitt^wi-i,r5yis;^j$-*L. jku- 

r-L-/;U^'Syi?i;yi{i,-jfU-r-D. L-^/P^' 
r-L-:5';P:J'5>'l?iit{ijJf'J-r-D, L-^^/W^' 

Ci»*56] ie?ijiiiOffi?ii#^2iciSijcoT5yKE 

^4fc{±»TS yifflE^iJt 7 0%m:Offl|S|tt**-tS 
TSy l?iE9i|Sr*L, <-K'J-r-L-r;l'^'SyR*^c 
ti-lfJ-r-D, L-yil'i!^ iymMxsmti-m 

[»^Ji7] iE?'jis<7)ie^j#-^3{:ieao75yi?is 
imms] mmmnm4izsm(r>7^ymi 

T^ymmtr^l. -•K'J-r-L-;/;l/^'Syi!i3t 

I mm 1 0 ] m^m i ^ ^{ifi^Ji 5 <7«t(E^ t / 
[ff^ili 2] n^i Ofc:iei8<or5;^5 Ht-Jg® 



imsm 1 4 ] if«« 1 1 ^zmmmmmm^tim 

[iS^Jl 1 5 ] il^JB 11 ^rv^ L 1 3 v^-ffLA^cOJStc 
[000 1 ] 

r-D. L-Z^P^-syi? (OT. PGAfcv^^) 
«{cM-ri.itfE^. J:iOjif5^tC3-KSix|,L-PG 
A*^{iPGAi04*JStt^W^I.P3R. Zm&^t 

J!)$J:<L-PGAi;tJlPGAS:il)i-r5^ratC 
[00021 

tfilv^t61S-C'(i, »«=3:^WN'^'jlStL-caaSit, ft 

/l^^'Sy® (PGA) 35>^>^<3> (Bacillus sub 

tills (natto)) d O^SiXl., ^l^OPGAJi. 4 

[0003] miTX\ ffic^BacillusS<0fii41*)ttttt^?5 
WSr^t'S. ItffiaBacillus anthracistii 

thraxt --K'J - r - D-yfUi$' 5 vSSri^ii-i; tTt" 
tf) Izm^-i'im&^i^M-m^tLX^'^l (Joumal of B 
acteriology, vol.171. P. 722-730, 1989) . UA^L, 
*f - r - D - = yKiO^^t^J^JSm^fei^ I. ^ 

J)!.. Z<7)J:dl.z, D-;/>i/:J'$yirm^:<ifU-7-T 
[0004] L - S t ;K U V-f 

*,i,L-PGA{±. mmm^^bm^tiimm 

WiX'^hZb. tfz. PGA{±D, L(*:<r)3,-JfUv-T 



(3) M2 001-17182 ( P 2 0 0 1 - IZ-oA) 



^C:t\ C:fl4.cOL-PGAi5<J;t;fPGACOSi7t^ 

[ 0 0 0 5 ] i c: 5T\ ftjfi, *«4^^5•c-^i^v^A^ 

ubtilis 168«|=<?)^y/AE5(l*5&^$<X/>: (Nature vo 
1.390. p.249-256, 1997) <, ^•cOT-:'';W-{i:, KfiS 
Bac i 1 1 us anthrac i sCO--K U - r - D - ^ 5 V 1!^^ 

s c a PJi^gi^stisv^1alsl142:*-rsi^?|J*»' 

le^StlTV^I,. Li^L. B. subtilis lesmi^KU^^ 

;W^5ye^^^1*fc#i-^>^1.TfcO (Agric. Biol. C 
hem. Vol. 46. p. 2275-2281, 1982) , ^(OjlfE^Stl 
*5B. subtilis 168ftrt-CiEt<-^^$ix. i^o^tgL 

fcLTt, PGA^(cjSffl-C'SI.«5t'<7)vg14S:*tT 

h<ntK D. L-{i|5C03,-K'JV- (-tiSri^*). PGA) 

[0006] tUK^J; 5 '2r«jET. S^ttJ&fftfiESixT 

\^t-kS^mmi^ L - P G A S P G K<rymK=^Wt 

P G A V P G A S: *a*ia t ixTl > S . 

[0007] 

[^HJ*>mLJ:3t-ri.iSS] L-PGA 
t fcli P G A^tcM-r l-SfEi^fc J: tX-eojtS^ Srffl 
VM,S»$«5rP G A<OS!!Jt*aSril«-ri. - fc (c* -5 . 

[0008] 

1 ts«<oigais^j , ^ tz\msm^ 1+075/ 

S!tJtiE-ri.iM*E5IJS:*-rS, L-PGA^«iPG 
[0009] *^HH{i, , Wmnmm^ 2 (ClE 

®i<orsyi®i5i|5-#ts»* (UiT. pgsBtv^ 

o) tsmnm 2<r)Ts. ywtRn t7o %a±.<7) 
nmi:^i-^Tiymsim^t. l-pga^^.>(± 

[ 0 0 1 0 ] tfc. mmcomm^^3i,zti 

0 ) . ttzimmm^3<r>T^ymmb a o%vxk<r> 
m^iti-inymmm^t, L-PGA^fd± 

[0011] *j%BBJi, S^>t:. Emi^ffi5il##4tc 
ffi^5:*fSr5yiii»il5r*L. L-PGAilfcJ± 



P G A±jgvSttSr^-ri.a^ ( WT, P g s A«»|gi: 

[ 0 0 1 2 ] tf^, **B3(i, HUIB«-»fgSr a- H-ri. 
ABrf-i^L. L-PGAi;t{±PGA^vSttSr^3S 

[00 13] $^>H*^Ba{±. PgsB. fcil^Pgs 

[0014] ifc. *l6BflJ±. PgsC, tiXt/Pgs 

cmm^zmth, 

[00 15] $A>t, *i%BH{±. PgsA, fcit/Pg 

sA^umtcM-rs. 

[ 0 0 1 6 ] t^, **HH{i, E^iJRcoE^JS^ 1 <or 

V^tiPgsBtt^. PgsC*>SV^{±PgsC«» 
S, fcJ:t^PgsAj)l,VMiPgsA«Sl*?:3-b-r 

[ 0 0 1 7 ] t/c, *^Bfl{i, ge^mcoie?i]#^ i or 

v^<±PgsB;^»^. PgsC*,SV^{±PgsC«IB 
feJ:tfPgsA*)l.v^(iPgsA«»SSr3-h'-r 

tifzm±mzm-r^. 

[0018]$ ^>tc*l6H3«i. lE?«)«c7)gE^|#^ 1 (7)7 

syMffi?ij$:3-h-rs®fK?, i^^{±. pgsB?>i, 

V^<iPgsBi»^, PssChh^^iiPssCim 

iiXx/PssAhh\,mpssAWsmi^~vt 

mm^^m&'iF^^-t^ryxivx'm'mm^ 
tirzm.mimm-hxmi:^ts. l-pga (^o- 

[ 0 0 1 9 ] * fc. ^ma. mmmm^^ 1 07 
5yitie5iJSr3-H-r2.jtfE^, t^diPgsBj)i,v^ 

{±PgsB«P^, PgsC3il.v^{iPgscaig^, 

fe it^p g s A*)Sv^{iP g s Ammir^-v-rtm 
[ 0 0 2 0 ] . ^mnii. mmmc7)Rn^n 1 co7 

{iPgsB^PfH, PgsCJ>^l,^JiPgsC«g^. 

tixt/p g s AAsv^tiP g s Atts** 3- H-rsi: 

[0021 ]? 'i>t*^83Ji. W3m<mn^^ 1 07 
5yKiE?i]^3-H-r&afE^. MLfd±pgsBi,sv^ 

{iPgsB«»S, PgsC3^S^>JiPgsCtt»«, 
fciUf P g s Aft|.V^(iP g s AaP«?:3- H-rSE 



(4) ^2 001-17182 (P2001-16A) 



5. 

[0023] 

t«iPGAc04JStM-^1-^jifE^i:{i, ^/l' 
S|SI±$rig^-ri.^«0Rj£5rJiL-C. L-PGAt/i{i 

p G A ^4«-rs«e^ Srv^ 3 . 

[00 24] 3|s^BHcOL-PGA^/t(iPGAc7)^Sl- 
#^2. iB?i|#-f 3, fcJ;l^'E?[|#-^4OTSyKl»0 

Srw-t s 3 aa<o8« ( -eiim. p g s b , p g 

sCfcJ:t;Pgs AtV^^ ) jiin-FSnTt-'S. PG 
Ac^4«t:M4-rsafEi^**, ae^^HycoJificJ: 

-tl.r5yi?«lltT*>5ffi?'Jt, *||B3cOL-PGA 
t tz\.i P G A04«tM4-r Siie^ t-^^ixl. , 
[00 2 5] ^fc, ^-^<tt>, PgsB. PgsCtJ 
J:t;fpgsAco3«lioa5Si±. L-PGAtfdiPG 
AC04ftfcje^-C*l>, 

[ 0 0 2 6 ] *^H^(i. L-PGAt/iJiPGA 

GAco^i>zm^i-i,wmiw^L. pgsB, pgs 

[00 27] *^BJ{i;, ^t^f,Z, PgsB. PgsCfc 
J:t/P8sAtnmX't>*). iro. PGA^^Stt^^ 

-rsp*^3-H-t2.aei^ (-e*T.m. pgsB«g 

PgsC«PI|fcJ:t/PgsA«P*«:3-KtS 

[0028] Pgs B{i. Bacillus anthracisiJl^cOG 
a p B 1 6 7 %<or S /KcOfflHtt^W Ut fc-f ^ 
^V^£7)X\ Pgs Bai^fcJ:Uf'f-OJie^«i, Bacill 
us anthracisi5fe«0C a p B t I15!l$itl> . 

[0 0 2 9] Pg sCti. Bacillus anthracisA3|(OC 
apCfc 7 7%<7)TSyB!c7)ffi|^ttS:*LTV^|.cOT', 
Pgs C«^fc it^-e^OJlfE^-ti. Bacillus anthrac 
isi*<7)C a p C i: gg"l§ixS , 

[0 0 3 0] PgsAti, Bacillus anthracisisScOC 
a p A 1 4 9 %(nT 5 / Sl(7)fflHtt$:^r LT I ^l.{rt I'' 
^:I,^C0T'. PgsAftPSiiiyf-ecOjtfe^ti. Bacill 
us anthracisA3t(<0C a p A ^ lESIi^itS . 



[003 1]^:t3, ffl|aitt*<10 0%<0i:#{i. Pgs 
B«»3g. PgsC«»3RfcJ;yPgsA«Sf^{i, -5- 
iimPgsB, PgsC, fcJ:l/PgsAT'cbl>. 

[ 0 0 3 2 ] ^/i, i^mmmk=i-\t. Pgs easi 

PgsC«l»*fcJ:t^PgsA«»«S:3-h'tS 

E^S-*T-S, c:c7)3ig^*<5%3SL?tt#{C. L-PG 
AifcUP G A^jSvSttSr . 

[00331 %wmm^^wm-h\.z\t. m<n% 
L . iii«{c)g»{7) p c Tem<nmK=i-wski.<m. 

[0034] M#L/ijifE^(i. S**t)l^<7)*ffit' 
DNAE?iJ2:^^SCi:*it:-#S. DNAO 

^^^^o:^^T\ ix«±2Ui±cots»i;^j. Tsy 

fG-tl.TS yigc7)ffl|5H4*<±|£(7)gK*>'?-fxUUiT'^ 
L-PGAiZ-diPGAco^vSttSr^rLT 

[0035] asL^^ixtzMii^ii. mimf,zmxtx. 

L - P G A ^ jtti p G Ac7)^^lliS-r J; 0 . 
10 0 3 6] n^titzmmfii. ^IZX 

ht\>mryXi H (J^T, mzryXi FtV^o ) {Z 

[0037] *l&BgiCffl»,^A,nSr5X5 Kt{±, #t 

[0038] ryX S H^COgWiEfe^-cO^Ai. , iil 
^fflV^SaflJ^*ffiTtfi5ti.|., PGA«0^{l|15^ 

[0039] P GA<04]Sfc:W4'tS 

T. g 1 rtv^o) S:*-ri.^r*>\ PGA(7)^{c:{i# 

t>j:v%L. PGA(r>±mi,zm^i-^mii=fb^tryx 
5 K±{cg 1 rjtg^^$•a;?^a^Tt j:>-\ g i rite 

^ A«fftt-r S c t J: 0 , «rt to L - 5 

D-//l.:J'5>'»t^»$fl., PGA<0^l;fl|ffl$*l 

'^i-<^j:^t^kX'h^. ^rfc, g 1 rJi. mn^^5<^) 
Tsyi!Em*u-c<r^s. c<?)ffim. (J. B 

iocheiD. 123, 1156-1163 (1998)) ta«$*lTV^|>. 
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[0 04 0] L-PGAt7t{±PGAc04StM-^-ri> 

jifS^5:W-ri.T7;^5 L-PGAtfzii.PGAcr, 

is*-"^<, EWiia. Mmm mm. 

b'^^mt^t. ±mm (E.coU) . tt^a (BaciHu 

[0042] mm^tm^. '^t^m^^imm^j:^ 

iJtiJtL-PGAttdiPGA^ib^J:\,^m^.X'h 
tlUL-PGAtfziiPGAifi^^tl&i^ijK hh 
V ^ii P G A Sr^-ri,Tg±TJbix{f P G AC04**<7)I6I 

[0 0 4 3] L-PGAt/i(±PGAc7)4*t(i, L- 

[0044] ^rfc, tfcttg 1 rMm^^^thm± 

(C, L-PGAiit(iPGA<04jS{CM-^-tSafEW 
«A$n7tii^. PGA5-^-r«., fl!5:^-C. 

L-PGA$:iS§-fr^a±. g 1 rjlg^SrX^Uc 

*ffli,^-CL-PGA^^$-li:l)^t(i, ;*c!ia3!>«* 

« (X*) Lit^'^^?S±fcL, *^HBOL-PGA 
*fv:«PGAco^*fcM4^l.ae^^^»ALfc». St 

Off!tT. tS»tl.^fctCj:0. L-PGA;:)^±a§a 

^tf) L-PGA*<4«$iil.. 
[0045] 

[004 6] (jifE^7^7'7'J-(7)f^S) • 

(Bacillus subtiiis) IF03 3 3 6ft*» 
SffitciOiftfeftDNASr^Uc. ^^>ii/v:SH& 



* D N A 1 0 x* g 1 1 a. - -y h 0®IRS»^ S a u 3 A I 

tzummmmD n Awa^immm i.m-8K 

bcODNAffiM-SriaiRUc. ^D-:iy^^><^'^'-p U 
C19S:BamHIt*^tBiL. diltCEIlRt^DNABf 

)^im&A.x\ i^mmmmmuz. 5 0x/g/m 
icor >- tr V- 'J y^istti> l b ^tfix-^w Ufc 3 a:i 

|*]f> (J. Biochem. 123. 1156-1163(1998)) cOieSt^S 
^\'^X. • -^-f-ZUXCOlfefeftDNASrTs pE 

I («#*MtlS!) T'S^i-rH-llf Ztii:mi-3 kb 
«?)»r>i-^^?Sf^pUC 1 9<0Ec oR I^J-'f hta;?^^ 

^t:^ JtKW«v^DNABffrS:^t^afE^^5-<7'^ij- 

i,*)i?-<i:T#SLfc. S^'f T'^'J-Srfflv^TPGA-^ 

[0047] iPGA±mMmm(omm) 50ms 

/m IcTjryt'v-'Jy, 1 OmMcOL-/;!^:?^^®. 
axi/ 1 OmMCOi'JiymiiStiMginm (pH7. 
0) S:PGA^sfelli2ffl?g«J^«!tLTfflV^;t:, 
y^yyV n- y 5r P G A^^i||2ffl?ffi{*dgJi!! 

SmHcaaU, 37X:X'imt, 6 00nml,Zi5l-r^ 
(OT, OD) **0. 7(caL!ti:#t, IPT 
G$r$5ji«lmMi:^|,J:otSD;fC, $^>C2 4^ra 
imt. t^^^Tl^^*T'c^^W;!)>'5iv^^fe (OD=l . 
0) SrStRL^t, ^fc, am<7)tS«-C{i:. OD=2. 5 
-2. 8l,Zfmtl. 

[0048] MfRLfz±'^com^^^<r)iBmm^m^^m 
(8, OOOxg. imm) L-C««!S:l^t. ±f»tc 
3©*<7)x^'y-;l'S:jD;cT4X:. mSliSaU, »C» 
^miXik^imULfc, viix^ 2 0 0m ICON 
igSff?BE(pH8. 5){C^»L, 2 0MlSry;uaiS 
5%cOSDS-PAGE{CttLfc. «^i*»f^, 

c^lt^tlS:. fti*|gf^mi?(OHy d r o 1 y s i s S 
tat ion AHST-lS:fl|l,^-C. 6NJSKr, K 

ST 10 5-0. sm. iammt. m^mtxo. 

2mlcO*l;:jS»Ls :5^^-fe;PfS<7)CH I RALPAK 
MA(+) (4. exSOmm) ^:m\'^X'^^Lfzk 

fz. ^fc, i^mmiiPGAi^l^j:\\ 
[ 0 0 4 9 ] ^A-y H5rML;t:5'D-y*>^>r7X S 
HDNA^jftajU, >''C-#yx;^'7-^t^8<^PRISM^•y 
MrfflV\ rr^^ hVNV^i^XTAXttSSi^DNA^' 

#ifca««offi^s:*LTv^fc. mmi<mmiz 

a. 3ocoga«A>'3-H$fiTfcOs -eii-fii. )i 
P g s B (E?l|#-^2 ) , P g s C (iJ^JS^3 ) 
tiil^PgsA (ii^#^4) t^^L^. PgsBti 
CapBt67%. PgsCJiCapBfc77%. Pg 
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s A{iC a p A t 4 9 %or 5 yiSWffll^ltS:* LTI.> 

[00 5 0] (PGAm.<^^-cr>mm) 'i%i^ixfzP 

0 I fcBamH IT^BiL. Nc o I fc BamH I fcf 

mittfzTyXi. h'pTrc99A (7r;l/-7i^rtt 

xx-T» ^^ffl;*^^T^ p pg s i itrnt 
^. pPGSiJi. 1 ac ico3ybP-;i'T. h'Jr 

h7r y7'0^:-:J'-(^Tgiit-, PgsB, pgsC. 
fclt/pgsAJtfE^Sr^fCfcO, I PTG(0»t 
J: . 0 1 tcr^;?. 5 H P P G S 1 iO^^iaS: 

[005 1 ] ( ^IV^ 5 fe' ( g 1 r ) SfE 

=f-t:-^th'^9^-<7i\m) mrVP^^ (J. Bioche 
m. 123, 1156-1163 (1998)) OffiiBtcS^V^T, iffiA' 
■ -^-^yPX I F03 3 3 bm-'hnkixtzyk^W 
DNAJrfflV^T, PCRffitCiO. gl rSfE^Sr^gl 

\^fz, gl ragTS:#1-6S?(If:pMW219 (--/ 
,-Kyi/'-y^tM) <7)B amH I -E c o R I UmzMX 
r7;^Sb'pBSGR3S:#3t, r7;<SFpBS 
GR3<om^S:, 02tS^-r. g 1 rfig^ti, 

1 P T Gco^jDti J: 0 5l3i-r I. . 

[00 5 2] (JgOT!K«l(*iOiffliS) r^XSHpPGS 

iSr*itt-c\ fcJ;i;f. r7:^$KpPGsi tr^xs 

HpBSGR3fc^ig^LT, ^tcj: 0;>c)i« ( E . 
coli) JM10 95rJ^K«teL. r7;^SHpP 
GSl?:*-ri)E. CO 1 i JM109/pPGSl 
7°7X5KpPGSlir7X5h'pBSGR3t 
^*-fl>E. coli JM109/pPGSl + pB 
SGR3i:Sr#:t. 

[0053] (PGA<?)^)E. coli JMIO 

9/pPGSm, ryfi^'J >- 5 0/^ g/m 1 Jr-i-W 
•f S L Bittfi4 00ml(pH7. 5)lC. E. col 

i jMio9/pPGsi+pBSGR3ii. rye 

x'jy 5 0//g/m 1 b^-f-?^iyy 25 us/m 1 Sr 
■i-^rtl.LBltifi4 0 0m 1 (pH7. 5) \,Z^ ^tl^ 
ixmrnhtz, 3yhn-;l/kl,Tr9X*HpTr c9 
9Alr-S-*-r5E. CO I i JM 1 0 9/pTr c 9 
9Aim\^tz. 3 7TOg«flt, 6 0 0 n m(7y^m.1f 
2. Ilea Lit ^^.TmSL, 200inl<7)0. 14m 
McONaC l^aETgferf 20inl<7)0. 14mMC0 
NaC UijglcSSijiUc. ^:»-S-a'C<ii-^tT*a6. 

Ltz . «e^i«iT-4 0 m g <mWMX'h -5 . 
[0054]SD<040mg Offlffi$-*#-ri>@Si?a^ 
1 0 0m l<7)PGAigJfilca»Lfc, PGAlgtfiti. 5 
OmM£OL-^^;U^'5>-Kig, M S t':? 5 >1§fS ( J R 
WUyt-ir>(:cyx. flVfX^ Titffl) . ImM Mg 
SO4 . i;tJilmMMnS04 , 0. 14mM Na 



it, 

[005 5] ^fff^. 2 8°C. l^fS-fy^jL^-ht 
tTL-^^;l'^SyK^S:IXOjit-y:!t, o^,^t\ Im 
M<01 PTG (^Siitti?) l:SS«t:jDi.T. 2 8 

"C, 2 7^Hig«L7t. 

[00 561 12, 0 0 0XgTlB*HS;C^:»-^LT. 
±?S$-igiRL3t, 2 0 0ml too. 14mM<0NaCl 

[0057] Kubo t a<^c7):^ffi (Bioc.Biotechnol. 
Biochein.57:1212-1213(1993)) {C«-:J»,'>-C, Rj£?S*»^> 
PGA$-*aiL/i. RJKJS<0pH^iaiS'C3. OfcPS 
Litf^. 4'CT'12^ra, m^'^fz, ^(Om. 3^g«cO 
X:J'y-;l/SrJai.TM$:t#. CliOitSI:. lOmKO 
0. 2Mh';xS^ffl?g (pH8. 0) lC2 5''CTi§ 
2LC7)0. 2MhVX^Wmm{pH8. 0) 
(C*tt?. 2 5*C. -B|. mftfz. 

[0 0 58] SWfSSr^iait, ImltfOO. 2Mh 
y;^Jgigi»»7Bi (PHS. 0)izm»tX. 12, 00 
Oxgt'l^ra3I'i:>^>ML. 2 0xzg/mlorDr-^ 
-^-^fK (SSitaiS) 3 7'C, 1 2B#^-f y^iL 

^2Lt?)^S*{2itLT3iii, 2 5r:x\ -mm 

12. OOOXgT-lB^SC^^Ji-MLJt. 

[0059] #^>ilt P G A-9-y r/PS: 1 m 1 

L . 1 0 ^( 1 ^ ^r'/PiSlg 5 1 5 %(7)ttlllfUg 
^ii5rW-ri.SDS-PAGE (>'NV^5-y -'n' 
y Km i n i — P r o t e a n I I Ready 

Ge 1 J) KftL. y^p^^f-wy:?" 

ilSrW^ito ll3llfeaSr^-r. 3yhD-;Kr)E. c 
ol i JMl 0 9/pTrc99AT'*l)U-yifcJ: 
1/ 2 X'li^ < y K $ ii=Sr*^-:> fz<^l,zici L , 
ttfJiv^-fiitM'yH^ieiajSii/v:. ^fc. 03Cfci^ 
:5i-^SSJpge«'7-;&-t LT, i^i^y ( 2 1 
2KDa) , a2--7-f ^'D/nryy (1 70KD 
a) , /3-*'7^'h>-y— t' ( 1 16KDa), N^y 
X7x'jy (76KDa) t> il/^^;!^^' 5 ygr t Hu 
y-t-Hf ( 53KDa ) i&fflC^;^, 

[0060] f#<^ix/'v:PGA-ty7-;t'£7)50x<g$r, % 
i*Mf^filfS<OHydr o 1 ys i sStat i on A 
HST-1 5-ffll,^T, SNWrnt, *^T105X;, 8 
Sn*3J-»L, ^^feSLT 0.2ml <^*t^» 
L, :5^-f-b;UgtfOCH I RALPAK MA ( + ) 

(4. 6x50mm) im^'^X^ViUztZ^. D-y 
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[0061] a±.<DmMk ( PGAi7)^»f [0062] 







PGA 

(m^ 








JM109/pTrc99A 


















JM109/PPGS1 


Mn^+ 


1£ 


16 


84 




0J2 


12 


88 


JM109/pPGSUpBSGR3 


Mn** 


25 


68 


32 




1.0 


66 


34 



[00 6 33 ^l*-^>HH^>*»*j:3t. pPGSl^^ 

^th±mmiE. CO 1 i JM109/PPGS1 
E. coli JMl 0 9/pPGS l+pBSG 
R3) fi. V^-ffltPGA^^fe^UvTo g 1 riig^Sr 

*'ri>r^X^KpBSGR3^^*1--|>E. col i 
JM109/pPGSl+pBSGR3(i:. PGAcOlR 

pPGSlf:r5X5FpBSGR3PGAfcS:*"r5 
PGA*-'S!l*J:<^T&SC:i:*^5^$fL 

[00 64] ^fc. ^m^:tytLXii. ^^^^i^^M. 
[0065] 

SEQUENCE LISTING 

<;110>; Nagase &; Co.. Ltd 

<;120>; A method for producing poly 

<;130>: P199N08072 

<;160>; 5 

<;210>; 1 

<:211>; 3047 

<;212>: DNA 

<:213>: Bacillus subtilis IFO 3336 
<:400>; 1 

aggagatgtc gaaaagca atg tgg tta etc 
Met Trp Leu Leu 
1 

ctg gtc ate gga ata tta gaa aaa cga 
Leu Val He Gly He Leu Glu Lys Arg 
15 20 
gcc etc cct gtt egg gtg aat att aac 
Ala Leu Pro Val Arg Val Asn He Asn 

30 35 
gtg aca agg ctg aea acc gga ata tta 
Val Thr Arg Leu Thr Thr Gly He Leu 

45 50 
gtt gga aaa aca aca gga aca gat gca 
Val Gly Lys Thr Thr Gly Thr Asp Ala 
60 65 



)\^^iym (L-PGA) tfzli7t^V-r~D. L-^ 

s ( p G A ) cr^mmm^i-hmi^ ( P g s 
B. pgsc. pgsA) im^^tzmmtmi^iimt 

^ThPGAmmmi^z^^ti^. mz. yjvi^^y 

tmMi. Wk<7>msm(n%mmt\mL. pgau 

[0066] 



gamiuma-D.L-' glutamic acid. 



att ata 
He He 

5 

cga cat 
Arg His 

ggc ate 
Gly He 

ata gaa 
He Glu 

aga atg 
Arg Met 
70 



gcc tgt 
Ala Cys 

cag aaa 
Gin Lys 

cgc gga 
Arg Gly 

40 

gcc ggt 
Ala Gly 
55 

att tac 
He Tyr 



get gtc ata 
Ala Val lie 
10 

aac att gat 
Asn He Asp 

25 

aaa teg act 
Lys Ser Thr 

tac aag act 
Tyr Lys Thr 

tgg gac aca 
Trp Asp Thr 
75 



51 



99 



147 



195 



243 



(8) M200 1-1 7 182 (P2001 



-13?A) 



ccg gag gaa aag ccg ait aaa egg aaa cct cag ggg ccg aat ate gga 291 
Pro Glu Glu Lys Pro lie Lys Arg Lys Pro Gin Gly Pro Asn He Gly 

80 85 90 

gag caa aaa gaa gtc atg aga gaa aca gta gaa aga ggg get aac gcg 339 
Glu Gin Lys Glu Val Met Arg Glu Thr Val Glu Arg Gly Ala Asn Ala 

95 100 105 

att gte agt gaa tgc atg get gtt aac cea gat tat caa ate ate ttt 387 
He Val Ser Glu Cys Met Ala Val Asn Pro Asp Tyr Gin lie lie Phe 

110 115 120 

cag gaa gaa ctt ctg cag gcc aat ate ggc gte att gtg aat gtt tta 435 
Gin Glu Glu Leu Leu Gin Ala Asn He Gly Val He Val Asn Val Leu 

125 130 135 

gaa gac cat atg gat gtc atg ggg ccg aeg ctt gat gaa att gca gaa 483 
Glu Asp His Met Asp Val Met Gly Pro Thr Leu Asp Glu He Ala Glu 
140 145 150 155 

gcg ttt acc get aca att cct tat aat ggc cat ctt gtc att aca gat 531 
Ala Phe Thr Ala Thr He Pro Tyr Asn Gly His Leu Val He Thr Asp 

160 165 170 

agt gaa tat ace gag ttc ttt aaa caa aaa gca aaa gaa cga aac aca 579 
Ser Glu Tyr Thr Glu Phe Phe Lys Gin Lys Ala Lys Glu Arg Asn Thr 

175 180 185 

aaa gte ate att get gat aac tea aaa att aca gat gag tat tta egt 627 
Lys Val He He Ala Asp Asn Ser Lys He Thr Asp Glu Tyr Leu Arg 

190 195 200 

aaa ttt gaa tac atg gta ttc cct gat aac get tct ctg gcg ctg ggt 675 
Lys Phe Glu Tyr Met Val Phe Pro Asp Asn Ala Ser Leu Ala Leu Gly 

205 210 215 

gtg get caa gca etc ggc att gac gaa gaa aca gca ttt aag gga atg 723 
Val Ala Gin Ala Leu Gly He Asp Glu Glu Thr Ala Phe Lys Gly Met 
220 225 230 235 

ctg aat gcg ccg cea gat ccg gga gca atg aga att ctt ccg ctg ate 771 
Leu Asn Ala Pro Pro Asp Pro Gly Ala Met Arg lie Leu Pro Leu He 

240 245 250 

agt ccg age gag cct ggg cac ttt gtt aat ggg ttt gcc gca aac gac 819 
Ser Pro Ser Glu Pro Gly His Phe Val Asn Gly Phe Ala Ala Asn Asp 

255 260 265 

get tct tct act ttg aat ata tgg aaa cgt gta aaa gaa ate ggt tac 867 
Ala Ser Ser Thr Leu Asn lie Trp Lys Arg Val Lys Glu He Gly Tyr 

270 275 280 

eeg acc gat gat ccg ate ate ate atg aae tge egc gca gae egt gtc 915 
Pro Thr Asp Asp Pro He He He Met Asn Cys Arg Ala Asp Arg Val 

285 290 295 

gat egg aca cag caa ttc gca aat gac gta ttg cct tat att gaa gca %3 
Asp Arg Thr Gin Gin Phe Ala Asn Asp Val Leu Pro Tyr He Glu Ala 
300 305 310 315 

agt gaa ctg ate tta ate ggt gaa aca aca gaa ccg ate gta aaa gee 1011 
Ser Glu Leu He Leu He Gly Glu Thr Thr Glu Pro He Val Lys Ala 

320 325 330 

tat gaa gaa ggc aaa att cct gca gac aaa ctg cat gat eta gag tat 1059 
Tyr Glu Glu Gly Lys He Pro Ala Asp Lys Leu His Asp Leu Glu Tyr 
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-1-fA) 



335 340 345 

aaa tea aca gat gaa att atg gaa ttg tta aag aaa aga atg cac aac 1107 
Lys Ser Thr Asp Glu He Met Glu Leu Leu Lys Lys Arg Met His Asn 

350 355 360 

cgt gtc ata tat ggc gtc ggc aat att cat ggt gcc gca gag cct tta 1155 
Arg Val He Tyr Gly Val Gly Asn He His Gly Ala Ala Glu Pro Leu 

365 370 375 

att gaa aaa ate cac gaa tac aag gta aag cag etc gta age tag ggg 1203 
He Glu Lys He His Glu Tyr Lys Val Lys Gin Leu Val Ser * 
380 385 390 393 

gaaatgcaga c atg ttc gga tea gat tta tae ate gea eta att tta ggt 1253 
Met Phe Gly Ser Asp Leu Tyr He Ala Leu He Leu Gly 
1 5 10 

gta eta etc agt tta att ttt geg gaa aaa aca ggg ate gtg eeg gea 1301 
Val Leu Leu Ser Leu He Phe Ala Glu Lys Thr Gly He Val Pro Ala 

15 20 25 

gga ctg gtt gta ccg gga tat tta gga ctt gcg ttt aat cag ccg gtc 1349 
Gly Leu Val Val Pro Gly Tyr Leu Gly Leu Ala Phe Asn Gin Pro Val 
30 35 40 45 

ttt att tta ctt gtt ttg eta gtg age ttg etc acg tat gtt ate gtg 1397 
Phe He Leu Leu Val Leu Leu Val Ser Leu Leu Thr Tyr Val lie Val 

50 55 60 

aaa tac ggt tta tec aaa ttt atg att ttg tae gga cgc aga aaa ttt 1445 
Lys Tyr Gly Leu Ser Lys Phe Met He Leu Tyr Gly Arg Arg Lys Phe 

65 70 75 

get gcc atg ctg ata aca ggg ate gtc eta aaa ate geg ttt gat ttt 1493 
Ala Ala Met Leu He Thr Gly He Val Leu Lys He Ala Phe Asp Phe 

80 85 90 

eta tac ccg att gta cca ttt gaa ate gca gaa ttt ega gga ate ggc 1541 
Leu Tyr Pro He Val Pro Phe Glu He Ala Glu Phe Arg Gly He Gly 

95 100 105 

ate ate gtg cca ggt tta att gee aat ace att cag aaa caa ggt tta 1589 
He He Val Pro Gly Leu lie Ala Asn Thr He Gin Lys Gin Gly Leu 
110 115 120 125 

ace att acg ttc gga age acg ctg eta ttg age gga geg ace ttt get 1637 
Thr He Thr Phe Gly Ser Thr Leu Leu Leu Ser Gly Ala Thr Phe Ala 

130 135 140 

ate atg ttt gtt tae tae tta att taa tgtaaggtgt gteaaacg atg aaa 1688 
He Met Phe Val Tyr Tyr Leu He * Met Lys 

145 149 1 

aaa gaa ctg age ttt eat gaa aag ctg eta aag ctg aca aaa cag caa 1736 
Lys Glu Leu Ser Phe His Glu Lys Leu Leu Lys Leu Thr Lys Gin Gin 

5 10 15 

aaa aag aaa ace aat aag cac gta ttt att gee att eeg ate gtt ttt 1784 
Lys Lys Lys Thr Asn Lys His Val Phe He Ala He Pro He Val Phe 

20 25 30 

gtc ctt atg ttc get ttc atg tgg gcg gga aaa gcg gaa acg ccg aag 1832 
Val Leu Met Phe Ala Phe Met Trp Ala Gly Lys Ala Glu Thr Pro Lys 
35 40 45 50 

gtc aaa acg tat tct gac gac gta etc tea gcc tea ttt gta ggc gat 1880 
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Val Lys Thr Tyr Ser Asp Asp Val Leu Ser Ala Ser Phe Val Gly Asp 

55 60 65 

att atg atg gga cgc tat gtt gaa aaa gta acg gag caa aaa ggg gca 1928 
lie Met Met Gly Arg Tyr Val Glu Lys Val Thr Glu Gin Lys Gly Ala 

70 75 80 

gac agt att ttt caa tat gtt gaa ccg ate ttt aga gcc teg gat tat 1976 
Asp Ser He Phe Gin Tyr Val Glu Pro lie Phe Arg Ala Ser Asp Tyr 

85 90 95 

gta gca gga aac ttt gaa aac ccg gta ace tat caa aag aat tat aaa 2024 
Val Ala Gly Asn Phe Glu Asn Pro Val Thr Tyr Gin Lys Asn Tyr Lys 

100 105 110 

caa gca gat aaa gag att cat ctg cag acg aat aag gaa tea gtg aaa 2072 
Gin Ala Asp Lys Glu He His Leu Gin Thr Asn Lys Glu Ser Val Lys 
115 120 125 130 

gtc ttg aag gat atg aat ttc acg gtt etc aac age gca aac aac eac 2120 
Val Leu Lys Asp Met Asn Phe Thr Val Leu Asn Ser Ala Asn Asn His 

135 140 145 

gca atg gat tae gge gtt cag ggc atg aaa gat acg ett gga gaa ttt 2168 
Ala Met Asp Tyr Gly Val Gin Gly Met Lys Asp Thr Leu Gly Glu Phe 

150 155 160 

gcg aag caa aac ett gat ate gtt gga gcg gga tae age tta agt gat 2216 
Ala Lys Gin Asn Leu Asp He Val Gly Ala Gly Tyr Ser Leu Ser Asp 

165 170 175 

gcg aaa aag aaa att teg tac caa aaa gtc aac ggg gta acg att gcg 2264 
Ala Lys Lys Lys lie Ser Tyr Gin Lys Val Asn Gly Val Thr He Ala 

180 185 190 

acg ett ggc ttt acc gat gtg tec ggg aaa ggt ttc gcg get aaa aaa 2312 
Thr Leu Gly Phe Thr Asp Val Ser Gly Lys Gly Phe Ala Ala Lys Lys 
195 200 205 210 

aat acg ccg ggc gtg ctg cce gca gat cet gaa att ttc ate cet atg 2360 
Asn Thr Pro Gly Val Leu Pro Ala Asp Pro Glu He Phe He Pro Met 

215 220 225 

att tea gaa gcg aaa aaa cat get gac att gtt gtt gtg cag tea cac 2408 
He Ser Glu Ala Lys Lys His Ala Asp He Val Val Val Gin Ser His 

230 235 240 

tgg ggc caa gag tat gac aat gat cca aac gac cgc cag cgc cag ett 2456 
Trp Gly Gin Glu Tyr Asp Asn Asp Pro Asn Asp Arg Gin Arg Gin Leu 

245 250 255 

gca aga gcc atg tct gat gcg gga get gac ate ate gtc gge cat cat 2504 
Ala Arg Ala Met Ser Asp Ala Gly Ala Asp He He Val Gly His His 

260 265 270 

ccg cac gtc tta gaa ccg att gaa gta tat aac gga acc gtc att ttc 2552 
Pro His Val Leu Glu Pro lie Glu Val Tyr Asn Gly Thr Val He Phe 
275 280 285 290 

tac age etc ggc aac ttt gtc ttt gac caa ggc tgg acg aga aca aga 2600 
Tyr Ser Leu Gly Asn Phe Val Phe Asp Gin Gly Trp Thr Arg Thr Arg 

295 300 305 

gac agt gca ctg gtt cag tat cac ctg aag aaa aat gga aca gge cgc 2648 
Asp Ser Ala Leu Val Gin Tyr His Leu Lys Lys Asn Gly Thr Gly Arg 
310 315 320 
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ttt gaa gtg aca ccg ate gat ate cat gaa geg aca cct gea cct gtg 26% 
Phe Glu Val Thr Pro lie Asp He His Glu Ala Thr Pro Ala Pro Val 

325 330 335 

aaa aaa gac age ett aaa eag aaa ace att att ege gaa ctg acg aaa 2744 
Lys Lys Asp Ser Leu Lys Gin Lys Thr lie He Arg Glu Leu Thr Lys 

340 345 350 

gac tct aat tte get tgg aaa gta gaa gac gga aaa ctg acg ttt gat 2792 
Asp Ser Asn Phe Ala Trp Lys Val Glu Asp Gly Lys Leu Thr Phe Asp 
355 360 365 370 

att gat cat agt gac aaa eta aaa tct aaa taa acggagtgat aaaga 2840 
lie Asp His Ser Asp Lys Leu Lys Ser Lys * 

375 380 
tgaaatttgt caaagctatc tggccgtttg ttgccgtagc catcgtgttc atgtttatgt 2900 
cagettttaa attcaatgat cagctgacag atcaggaaaa acagaagatt gatatggaaa 2960 
tgaataaaat ccaacagcag gaagaaeegg taaacgccaa taaataattc aaaaaagaga 3020 
gtgtctgatg agacactctc ttttt 3045 
<;210>: 2 
<;2n>: 1182 
<;212>; DNA 

<;213>: Bacillus subtilis IFO 3336 
<:400>: 2 

atg tgg tta etc att ata gee tgt get gtc ata ctg gtc ate gga ata 48 
Met Trp Leu Leu He He Ala Cys Ala Val He Leu Val He Gly He 

15 10 15 

tta gaa aaa cga cga cat eag aaa aac att gat gee etc cct gtt egg 96 
Leu Glu Lys Arg Arg His Gin Lys Asn He Asp Ala Leu Pro Val Arg 

20 25 30 

gtg aat att aac ggc ate ege gga aaa teg act gtg aca agg ctg aca 144 
Val Asn He Asn Gly He Arg Gly Lys Ser Thr Val Thr Arg Leu Thr 

35 40 45 

ace gga ata tta ata gaa gee ggt tac aag act gtt gga aaa aca aca 192 
Thr Gly He Leu He Glu Ala Gly Tyr Lys Thr Val Gly Lys Thr Thr 

50 55 60 

gga aca gat gca aga atg att tac tgg gac aca ccg gag gaa aag ccg 240 
Gly Thr Asp Ala Arg Met He Tyr Trp Asp Thr Pro Glu Glu Lys Pro 
65 70 75 80 

att aaa egg aaa cct eag ggg ccg aat ate gga gag caa aaa gaa gtc 288 
He Lys Arg Lys Pro Gin Gly Pro Asn He Gly Glu Gin Lys Glu Val 

85 90 95 

atg aga gaa aca gta gaa aga ggg get aac geg att gtc agt gaa tge 336 
Met Arg Glu Thr Val Glu Arg Gly Ala Asn Ala He Val Ser Glu Cys 

100 105 110 

atg get gtt aac cca gat tat caa ate ate ttt eag gaa gaa ett ctg 384 
Met Ala Val Asn Pro Asp Tyr Gin He He Phe Gin Glu Glu Leu Leu 

115 120 125 

eag gee aat ate ggc gtc att gtg aat gtt tta gaa gac cat atg gat 432 
Gin Ala Asn He Gly Val He Val Asn Val Leu Glu Asp His Het Asp 

130 135 140 

gtc atg ggg ccg acg ett gat gaa att gca gaa geg ttt ace get aca 480 
Val Met Gly Pro Thr Leu Asp Glu He Ala Glu Ala Phe Thr Ala Thr 



(12) 12 001-17182 (P2001-l)v^i» 

145 150 155 160 

att cct tat aat ggc cat ctt gtc att aca gat agt gaa tat acc gag 528 

He Pro Tyr Asn Gly His Leu Val He Thr Asp Ser Glu Tyr Thr Glu 

165 170 175 

ttc ttt aaa caa aaa gca aaa gaa cga aac aca aaa gtc ate att get 576 
Phe Phe Lys Gin Lys Ala Lys Glu Arg Asn Thr Lys Val He lie Ala 

180 185 190 

gat aac tea aaa att aca gat gag tat tta cgt aaa ttt gaa tac atg 624 
Asp Asn Ser Lys He Thr Asp Glu Tyr Leu Arg Lys Phe Glu Tyr Met 

195 200 205 

gta ttc cct gat aac get tct ctg gcg ctg ggt gtg get caa gca etc 672 
Val Phe Pro Asp Asn Ala Ser Leu Ala Leu Gly Val Ala Gin Ala Leu 

210 215 220 

ggc att gac gaa gaa aca gca ttt aag gga atg ctg aat gcg ccg cca 720 
Gly He Asp Glu Glu Thr Ala Phe Lys Gly Met Leu Asn Ala Pro Pro 
225 230 235 240 

gat ccg gga gca atg aga att ctt ccg ctg ate agt ccg age gag cct 768 
Asp Pro Gly Ala Met Arg He Leu Pro Leu He Ser Pro Ser Glu Pro 

245 250 255 

ggg cac ttt gtt aat ggg ttt gcc gca aac gac get tct tct act ttg 816 
Gly His Phe Val Asn Gly Phe Ala Ala Asn Asp Ala Ser Ser Thr Leu 

260 265 270 

aat ata tgg aaa cgt gta aaa gaa ate ggt tac ccg acc gat gat ccg 864 
Asn He Trp Lys Arg Val Lys Glu He Gly Tyr Pro Thr Asp Asp Pro 

275 280 285 

ate ate ate atg aac tgc cge gca gac cgt gtc gat egg aca cag caa 912 
He He He Met Asn Cys Arg Ala Asp Arg Val Asp Arg Thr Gin Gin 

290 295 300 

ttc gca aat gac gta ttg cct tat att gaa gca agt gaa ctg ate tta 960 
Phe Ala Asn Asp Val Leu Pro Tyr He Glu Ala Ser Glu Leu He Leu 
305 310 315 320 

ate ggt gaa aca aca gaa ccg ate gta aaa gcc tat gaa gaa ggc aaa 1008 
He Gly Glu Thr Thr Glu Pro He Val Lys Ala Tyr Glu Glu Gly Lys 

325 330 335 

att cct gca gac aaa ctg cat gat eta gag tat aaa tea aca gat gaa 1056 
He Pro Ala Asp Lys Leu His Asp Leu Glu Tyr Lys Ser Thr Asp Glu 

340 345 350 

att atg gaa ttg tta aag aaa aga atg cac aac cgt gte ata tat ggc 1104 
He Met Glu Leu Leu Lys Lys Arg Met His Asn Arg Val He Tyr Gly 

355 360 365 

gtc ggc aat att cat ggt gcc gca gag cct tta att gaa aaa ate cac 1152 
Val Gly Asn He His Gly Ala Ala Glu Pro Leu He Glu Lys He His 

370 375 380 

gaa tac aag gta aag cag etc gta age tag 1182 
Glu Tyr Lys Val Lys Gin Leu Val Ser * 
385 390 393 

<:210>; 3 
<;211>; 450 
<;212>; DNA 

<;213>; Bacillus subtilis IFO 3336 
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<:400>: 3 

atg ttc gga tea gat tta tac ate gea eta att tta ggt 
Met Phe Gly Ser Asp Leu Tyr He Ala Leu lie Leu Gly 

1 5 10 

agt tta att ttt gcg gaa aaa aca ggg ate gtg cog gea 
Ser Leu He Phe Ala Glu Lys Thr Gly He Val Pro Ala 

20 25 
gta ccg gga tat tta gga ctt gcg ttt aat cag cog gtc 
Val Pro Gly Tyr Leu Gly Leu Ala Phe Asn Gin Pro Val 
35 40 45 

ctt gtt ttg eta gtg age ttg ete aeg tat gtt ate gtg 
Leu Val Leu Leu Val Ser Leu Leu Thr Tyr Val He Val 

50 55 60 

tta tec aaa ttt atg att ttg tac gga cgc aga aaa ttt 
Leu Ser Lys Phe Met He Leu Tyr Gly Arg Arg Lys Phe 
65 70 75 

ctg ata aca ggg ate gtc eta aaa ate gcg ttt 
Leu He Thr Gly He Val Leu Lys He Ala Phe 

85 90 
att gta cea ttt gaa ate gea gaa ttt cga gga 
lie Val Pro Phe Glu He Ala Glu Phe Arg Gly 

100 105 
cea ggt tta att gee aat aec att cag aaa caa 
Pro Gly Leu He Ala Asn Thr He Gin Lys Gin 

n5 120 
ttc gga age acg ctg eta ttg age gga gcg ace 
Phe Gly Ser Thr Leu Leu Leu Ser Gly Ala Thr 

130 135 
gtt tac tac tta att taa 
Val Tyr Tyr Leu He * 
145 149 
<:210>: 4 
<;211>; 1143 
<:212>; DNA 

<;213>: Bacillus subtilis IFO 3336 
<;400>; 4 

atg aaa aaa gaa ctg age ttt eat gaa aag ctg eta aag 
Met Lys Lys Glu Leu Ser Phe His Glu Lys Leu Leu Lys 

1 5 10 

cag caa aaa aag aaa acc aat aag cac gta ttt att gcc 
Gin Gin Lys Lys Lys Thr Asn Lys His Val Phe He Ala 

20 25 
gtt ttt gtc ctt atg ttc get ttc atg tgg gcg gga aaa 
Val Phe Val Leu Met Phe Ala Phe Met Trp Ala Gly Lys 
35 40 45 

ccg aag gtc aaa acg tat tct gac gac gta etc tea gcc 
Pro Lys Val Lys Thr Tyr Ser Asp Asp Val Leu Ser Ala 

50 55 60 

ggc gat att atg atg gga cgc tat gtt gaa aaa gta acg 
Gly Asp He Met Met Gly Arg Tyr Val Glu Lys Val Thr 



gta eta etc 
Val Leu Leu 
15 

gga ctg gtt 
Gly Leu Val 
30 

ttt att tta 
Phe He Leu 



gat ttt eta tac ccg 
Asp Phe Leu Tyr Pro 
95 

ate ggc ate ate gtg 
He Gly He He Val 
110 

ggt tta acc att acg 
Gly Leu Thr He Thr 
125 

ttt get ate atg ttt 
Phe Ala He Met Phe 
140 



ctg aca aaa 
Leu Thr Lys 
15 

att ccg ate 
He Pro He 
30 

gcg gaa acg 
Ala Glu Thr 



48 



% 



144 



aaa tac ggt 192 
Lys Tyr Gly 

get gcc atg 240 
Ala Ala Met 



288 



336 



384 



432 



450 



48 



% 



144 



tea ttt gta 192 
Ser Phe Val 

gag caa aaa 240 
Glu Gin Lys 
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65 70 75 80 

ggg gca gac agt att ttt caa tat gtt gaa ccg ate ttt aga gcc teg 288 

Gly Ala Asp Ser lie Phe Gin Tyr Val Glu Pro He Phe Arg Ala Ser 

85 90 95 

gat tat gta gca gga aac ttt gaa aac ccg gta acc tat caa aag aat 336 
Asp Tyr Val Ala Gly Asn Phe Glu Asn Pro Val Thr Tyr Gin Lys Asn 

100 105 110 

tat aaa caa gca gat aaa gag att cat ctg cag acg aat aag gaa tea 384 
Tyr Lys Gin Ala Asp Lys Glu He His Leu Gin Thr Asn Lys Glu Ser 

115 120 125 

gtg aaa gtc ttg aag gat atg aat ttc acg gtt etc aac age gca aac 432 
Val Lys Val Leu Lys Asp Met Asn Phe Thr Val Leu Asn Ser Ala Asn 

130 135 140 

aac cac gca atg gat tac ggc gtt cag ggc atg aaa gat acg ctt gga 480 
Asn His Ala Met Asp Tyr Gly Val Gin Gly Met Lys Asp Thr Leu Gly 
145 150 155 160 

gaa ttt geg aag caa aac ctt gat ate gtt gga geg gga tac age tta 528 
Glu Phe Ala Lys Gin Asn Leu Asp He Val Gly Ala Gly Tyr Ser Leu 

165 170 175 

agt gat geg aaa aag aaa att teg tac caa aaa gtc aac ggg gta aeg 576 
Ser Asp Ala Lys Lys Lys He Ser Tyr Gin Lys Val Asn Gly Val Thr 

180 185 190 

att geg aeg ctt ggc ttt ace gat gtg tec ggg aaa ggt ttc geg get 624 
lie Ala Thr Leu Gly Phe Thr Asp Val Ser Gly Lys Gly Phe Ala Ala 

195 200 205 

aaa aaa aat acg ccg ggc gtg ctg ccc gca gat cct gaa att ttc ate 672 
Lys Lys Asn Thr Pro Gly Val Leu Pro Ala Asp Pro Glu He Phe He 

210 215 220 

cct atg att tea gaa geg aaa aaa cat get gac att gtt gtt gtg cag 720 
Pro Met He Ser Glu Ala Lys Lys His Ala Asp He Val Val Val Gin 
225 230 235 240 

tea cac tgg ggc caa gag tat gac aat gat cca aac gac cgc cag cgc 768 
Ser His Trp Gly Gin Glu Tyr Asp Asn Asp Pro Asn Asp Arg Gin Arg 

245 250 255 

cag ctt gca aga gcc atg tet gat geg gga get gac ate ate gtc ggc 816 
Gin Leu Ala Arg Ala Met Ser Asp Ala Gly Ala Asp He He Val Gly 



260 265 270 

cat cat ccg cac gtc tta gaa ccg att gaa gta tat aac gga ace gtc 864 

His His Pro His Val Leu Glu Pro He Glu Val Tyr Asn Gly Thr Val 

275 280 285 

att ttc tac age etc ggc aac ttt gtc ttt gac caa ggc tgg acg aga 912 

He Phe Tyr Ser Leu Gly Asn Phe Val Phe Asp Gin Gly Trp Thr Arg 

290 295 300 

aca aga gac agt gca ctg gtt cag tat cac ctg aag aaa aat gga aca %0 

Thr Arg Asp Ser Ala Leu Val Gin Tyr His Leu Lys Lys Asn Gly Thr 
305 310 315 320 

ggc cgc ttt gaa gtg aca ccg ate gat ate cat gaa geg aca cct gca 1008 

Gly Arg Phe Glu Val Thr Pro He Asp He His Glu Ala Thr Pro Ala 
325 330 335 



(15)92 001-17182 (P2001-1 



cct gtg 


aaa 


aaa 


gac age ctt aaa cag 


aaa acc att att cge gaa ctg 


1 AC/: 


Pro vai 


Lys Lys 


Asp ber Leu Lys bin 


Lys inr lie lie mg uiu Leu 








340 








acg aaa 


gac tct 


aat ttc get tgg aaa 


gta gaa gac gga aaa ctg acg 


1104 


Thr Lys 


Asp 


Ser 


Asn Phe Ala Trp Lys 


Val Glu Asp bly Lys Leu Inr 






355 




360 


3dd 




4-4-4- w~ 4- 

ttt gat 


att gat 


cat agt gac aaa eta 


aaa tct aaa taa 


1 1 A1 

1143 


Pne Asp 


lie Asp 


His Ser Asp Lys Leu 


Lys Ser Lys * 




370 






375 


380 




<;210>; 


5 










<;211>; 


1020 








<;212>; 


DNA 










<:213>; 


Bacillus subtilis IFO 3336 






<;400>; 


5 










ttg gaa 


caa 


cca 


ata gga gtc att gat 


tec ggg gtt ggc ggt tta acc 


60 


Met Glu 


Gin 


Pro 


He Gly Val He Asp 


Ser Gly Val Gly Gly Leu Thr 




1 






5 


10 15 




gtt gcg 


aag 


gaa 


ate atg aga eag eta 


cct aaa gaa aat att ate tac 


120 


Val Ala 


Lys 


Glu 


He Met Arg Gin Leu 


Pro Lys Glu Asn He He Tyr 








20 


25 


30 




gtc ggg 


gat 


acg 


aaa egg tgt cct tat 


ggt ccg cge cct gaa gaa gag 


180 


Val Gly 


Asp 


Thr 


Lys Arg Cys Pro Tyr 


Gly Pro Arg Pro Glu Glu Glu 






35 




40 


45 




gtg ctt 


caa 


tat 


aeg tgg gag ctg acg 


aat tat tta etc gaa aac cac 


240 


Val Leu 


Gin 


Tyr 


Thr Trp Glu Leu Thr 


4 rr 1 1 % 4 II* 

Asn Tyr Leu Leu Glu Asn His 




50 






55 


60 




cac ate 


aaa 


atg 


etc gtg ate gee tgt 


aat aca gca aca gcg ate get 


300 


His He 


Lys 


Met 


Leu Val He Ala Cys 


Asn Thr Ala Thr Ala He Ala 




65 






70 


75 80 




ttg gat 


gac 


ate 


eag cge age gtc ggc 


ata eeg gtg gtc gga gtc ate 


360 


Leu Asp 


Asp 


lie 


Gin Arg Ser Val Gly 


He Pro Val Val Gly Val He 










85 


90 95 




cag cct 


ggt 


gcg 


aga gca gcg ata aaa 


gtg acg gat aat cag cat ate 


420 


Gin Pro 


Gly 


Ala 


Arg Ala Ala He Lys 


Val Thr Asp Asn Gin His lie 








100 


105 


110 




ggt gtc 


ate 


ggc 


aca gag aat acg att 


aag age aat gca tac gaa gaa 


480 


Gly Val 


He 


Gly 


Thr Glu Asn Thr He 


Lys Ser Asn Ala Tyr Glu Glu 






115 




120 


125 




gcg ctt 


ttg 


gca 


tta aac cct gat ttg 


aag gtt gaa aac ctt gee tgc 


540 


Ala Leu 


Leu 


Ala 


Leu Asn Pro Asp Leu 


Lys Val Glu Asn Leu Ala Cys 




130 






135 


140 




ccg ctg 


ctt 


gtg 


cct ttt gtg gaa age 


ggg aag ttt etc gac aaa aca 


600 


Pro Leu 


Leu 


Val 


Pro Phe Val Glu Ser 


Gly Lys Phe Leu Asp Lys Thr 




145 






150 


155 160 




gca gac 


gag 


att 


gtt aaa acc teg ctg 


tat ccg tta eiaa gac aca tea 


660 


Ala Asp 


Glu 


He 


Val Lys Thr Ser Leu 


Tyr Pro Leu Lys Asp Thr Ser 










165 


170 175 




att gat 


teg 


ctg 


att tta ggc tgc ace 


cat tac cct att tta aaa gaa 


720 


He Asp 


Ser 


Leu 


He Leu Gly Cys Thr 


His Tyr Pro He Leu Lys Glu 








180 


185 


190 
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gcc att caa aga tat atg gga gag 
Ala lie Gin Arg Tyr Met Gly Glu 
195 200 
gat gaa aca gcc egg gaa gtc age 
Asp Glu Thr Ala Arg Glu Val Ser 

210 215 
ctg aac cag tct ccg att gcc ccg 
Leu Asn Gin Ser Pro He Ala Pro 
225 230 
gcg cgt gat cag ttt gca aaa ate 
Ala Arg Asp Gin Phe Ala Lys He 
245 

gtc ggg cat gtg gaa tgt ate tea 
Val Gly His Val Glu Cys He Ser 
260 

imi ] KpPGS 

im2] ry:^^VpBSGR3com^mTh&o 

imi] 



cac gta aac att att teg tec ggc 
His Val Asn He He Ser Ser Gly 

205 

aca att etc tct tat aaa ggg ctg 
Thr He Leu Ser Tyr Lys Gly Leu 

220 

gat eat cag ttc ctg aca aca ggg 
Asp His Gin Phe Leu Thr Thr Gly 
235 240 
gca gae gat tgg ttt ggc cat gaa 
Ala Asp Asp Trp Phe Gly His Glu 

250 255 
ctg caa gaa ccg att aaa aga tag 
Leu Gin Glu Pro He Lys Arg 
265 270 

[03] mwmm<^^v-r 



[02] 



780 



840 



900 



960 



1020 




pgsC 



rmB nrz 



^Ardlll 1256 



I pBSGRS I 



rep 



4>-v^ ^'4 
^ "( I ^ — II n 1 



Mn Mg Mn Mg Mn Mg Mn Mg 
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(51)Int.Ci; 
C 1 2N 



F I 

C 1 2N 



CI 2P 



5/10 
9/00 
9/90 
13/14 



CI 2P 
C12N 



9/00 
9/90 
13/14 
5/00 



B 
A 



F^-M^^) 4B024 AAOl AA03 AA05 BA07 BA80 



CA03 DA06 EA04 GAll GA19 
HAOl 

4B050 CC03 DIX)2 LL05 

4B064 AGOl CA02 CA19 CB28 CC24 

CDll DAOl DAIO DA16 
4B065 AA19Y AA26X ABOl AC14 

BA02 BA25 BB15 BCOl BD33 

CA24 CA27 
4J001 EA36 GA20 JA20 



